Hemodynamic Evaluation of Children with Persistent or Recurrent Pulmonary Arterial Hypertension Following Complete Repair of Congenital Heart Disease.
Persistent or recurrent pulmonary arterial hypertension (PAH) following complete surgical repair of congenital heart disease (CHD) represents one of the largest group of PAH associated with CHD (PAH-CHD) in recent registry studies and seems to have a particularly poor prognosis. However, little is known about this fourth clinical subclass of PAH-CHD, especially in children. The purpose of this study was to assess specific characteristics of invasive hemodynamics of this disease in children, including acute vasodilator testing (AVT) and pulmonary endothelial function (PEF) and to compare to patients with idiopathic PAH (IPAH), who usually present with a similar fatal clinical course. Thirty-two children with PAH were included in the study, twelve of these patients had PAH-CHD subclass 4 (mean age 8.0 ± 3.4 years) and twenty children had IPAH (mean age 8.6 ± 4.4 years). Cardiac catheterization was performed in all children, including AVT and PEF. PEF was assessed by changes in pulmonary blood flow in response to acetylcholine (Ach) using Doppler flow measurements. Pulmonary flow reserve (PFR) was calculated as the ratio of pulmonary blood flow velocity in response to Ach relative to baseline values. At baseline, the ratio of mean PA pressure to mean systemic arterial pressure (mPAP/mSAP) was comparably high in both groups (0.78 ± 0.32 vs. 0.80 ± 0.22), while the indexed pulmonary vascular resistance (PVRI) was significantly lower in the PAH-CHD group (12.6 ± 6.8 WUxm2) compared to IPAH patients (19.9 ± 10.6 WUxm2) (p = 0.04). Cardiac index was significantly higher in the PAH-CHD group (4.19 ± 1.09 l/min/m2 vs. 3.23 ± 0.76) (p = 0.017). However, AVT revealed a significantly larger maximum response (percentage of fall of PVR/SVR ratio during AVT) in the IPAH group (37 ± 22%) compared to the PAH-CHD group (13 ± 23%) (p = 0.017). PEF showed no significant difference between both patient groups (PFR 1.69 ± 0.71 vs. 1.73 ± 0.68) (p = 0.76). Our study demonstrates significant pulmonary vascular disease in children with persistent or recurrent PAH following complete surgical repair of CHD similar to IPAH patients. Although baseline measures appeared to be more favorable, pulmonary vasoreactivity was markedly impaired in PAH-CHD subclass 4, which may contribute to its negative impact on the long-term outcome of this patient group.